Abstract. Fish were collected in late 1995 from 34 National Contaminant Biomonitoring Program (NCBP) stations and 12 National Water Quality Assessment Program (NAWQA) stations in the Mississippi River basin (MRB), and in late 1996 from a reference site in West Virginia. The NCBP sites represented key points (dams, tributaries, etc.) in the largest rivers of the MRB. The NAWQA sites were typically on smaller rivers and were selected to represent dominant land uses in their watersheds. The West Virginia site, which is in an Eastern U.S. watershed adjacent to the MRB, was selected to document elemental concentrations in fish used for other aspects of a larger study and to provide additional contemporaneous data on background elemental concentrations. At each site four samples, each comprising (nominally) 10 adult common carp (Cyprinus carpio, 'carp') or black bass (Micropterus spp., 'bass') of the same sex, were collected. The whole fish were composited by station, species, and gender for analysis of arsenic (As), lead (Pb), and selenium (Se) by atomic absorption spectroscopy and for cadmium (Cd), copper (Cu), and zinc (Zn) by inductively-coupled plasma emission spectroscopy. Concentrations of most of the elements examined were lower in both carp and bass from the reference site, a small impoundment located in a rural area, than from the NCBP and NAWQA sites on rivers and larger impoundments. In contrast, there were few overall differences between NCBP sites NAWQA sites. The 1995 results generally confirmed the continued weathering and re-distribution of these elemental contaminants in the MRB; concentrations declined or were unchanged from 1984-1986 to 1995 at most NCBP sites, thus continuing two-decade trends. Exceptions were Se at Station 77 (Arkansas R. at John Martin Reservoir, CO), where concentrations have been elevated historically and increased slightly (to 3.8-4.7 µg g −1 in bass and carp); and Pb, Cd, and Zn at Station 67 (Allegheny R. at Natrona, PA), where levels of these metals were high in the past and increased from 1986 to 1995.
Introduction
Environmental concentrations of many persistent environmental contaminants have generally declined over the last two decades (Schmitt and Bunck, 1995; Schmitt et al., 1999b; Gundersen et al., 2000) , ostensibly as a result of environmental reguThe U.S. Government's right to retain a non-exclusive, royalty free licence in and to any copyright is acknowledged.
Environmental Monitoring and Assessment 90: 289-321, 2004. lation. Nevertheless, there is a substantial body of information indicating that concentrations of organochlorine chemicals, mercury (Hg), and other persistent contaminants in fish may remain sufficiently elevated to harm fish and wildlife in some areas, and levels of some may be rising (e.g., Gooch and Matsamura, 1987; Colborn, 1991; Tillitt et al., 1992; Farag et al., 1994 Farag et al., , 1995 Schmitt and Bunck, 1995; Woodward et al., 1997; Yeardley et al., 1998; Schmitt, 1999 Schmitt, , 2002a Schmitt et al., 1999b Schmitt et al., , 2002 Stansley and Roscoe, 1999; Wildhaber et al., 2000; Brumbaugh et al., 2001) . Concentrations of persistent contaminants in fish are therefore measured as integral parts of many environmental monitoring programs (Hirsch et al., 1988; Messer et al., 1989; Biomonitoring of Environmental Status and Trends Program (BEST), 1996; Schmitt and Dethloff, 2000) and have been recommended as indicators of sustainable economic development (U.S. Council on Environmental Quality, 1997).
This paper summarizes one part of a larger investigation conducted in 1995-1996 that included both chemical and biological indicators (Schmitt, 2002a) and which was designed to assess the exposure of fish in rivers of the Mississippi River Basin (MRB) to environmental contaminants. The paper provides contemporary information on the distribution, concentrations, and ecological risks of arsenic (As), cadmium (Cd), copper (Cu), lead (Pb), selenium (Se), and zinc (Zn) in fish from the MRB, where contaminants in fish had not been evaluated comprehensively since the mid-1980s (Schmitt and Bunck, 1995; Schmitt et al., 1999b) . The results are compared with previous findings of the National Contaminant Biomonitoring Program (NCBP) and relevant contemporaneous studies, and are evaluated relative to extant information on ecological risk of elemental contaminants in fish. The fish samples collected and analyzed for this study were also analyzed for organochlorine chemical residues and for Hg. Organochlorine findings have been published (Schmitt, 2000b) , and those for Hg will be presented in another paper. Raw data for the entire study, as well as 1969-1986 NCBP data, may be obtained at <http://www.cerc.usgs.gov/data/data.htm>.
Methods and Materials

Study area and collection sites
The MRB drains all or parts of 32 states (about 41% of the conterminous U.S.) and parts of two Canadian provinces (Figure 1 ), and has a human population of more than 72 million. Agricultural development in the MRB is extensive, accounting for >50% of U.S. corn, wheat, soybean, cattle, and hog production (Goolsby, 1996) . There is also substantial urban, industrial, and mining activity. Consequently, many programs and studies (e.g., Trefry et al., 1985; Garbarino et al., 1995; Heiny and Tate, 1997; Schmitt et al., 1999b; Horowitz et al., 2001) have documented the presence and widespread distribution of elemental contaminants of agricultural, industrial, and mining origin in the Mississippi River and its tributaries as well as
